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I t is a well known fact that natural sorbents in crude state possess a l i -
mited sorption capacity. Hence, in the practice a variety of physico-chemical 
methods are used for their activation and modification. Acid treatment of na-
tural mineral sorbents is one of them. I n the pertinent literature there are va-
rious concepts concerning the character of the reactions taking place during 
acid activation of natural mineral sorbents (5, 7, 9, 10). Nevertheless, thus 
far, the problem outlined has not been sufficiently clarified. Many authors, 
after studying acid activation of natural mineral sorbents, point out that 
the hydrogen of mineral acids is exchanged with the peripheral cations of 
sorbents. This is exactly the circumstance conditioning their catalytic and 
sorptional activity. 
In the sorption technique practice, the study of organic objects has been 
imposed much later, and hardly in the past few years, its development has shown 
a more rapid progress. In a personal report, Byikov and Smirnova (4) describe 
the sorption of amines over natural sorbents from the USSR. Pinck (8) proves 
that montmorilonytes, stmilar to ion-exchaifge resins, adsorb substances in 
varions ways, and therefore recommends their use in the purification of pro-
teins, enzymes and antibiotics. 
Some of our works deal with the problem of sorption of varions mixtu-
res of DL-valine and DL-serine over a number of activated natural sorbents 
from North-Eastern Bulgaria (1, 2, 3,). I n the present report, a more detai-
led study is made on the possibility of synthetic DL-serine sorption over acid 
activated natural mineral sorbents from North-Eastern Bulgaria. The sor-
bents are subjected to acid activation with H C I , H 2 S 0 4 and HN0 3 , at concen-
trations 2.5, 5, 10, 15, 20 and 25 per cent. A detailed description of the acti-
vation procedure is submitted in the same works. Sorption is conducted un-
der static conditions using two serine concentrations: 5 and 10 mM solutions. 
Following centrifugation at 10000 rpm, photometric serine determination 
is made according to a personal method at —530 (3). The results obtained are 
illustrated in tables 1, 2, 3, 4, 5 and 6, where the sorbents are arranged in the 
following order: No 1 — Silistra-MC-4, No 2 —Balchik, No 3 — Silistra MC-27, 
No 4 — Gen. Toshevo, No 5 — Bakalovo, district of Tolbuhin, No 6 — Te-
lerig, district of Tolbuhin and No 7— Tolbuhin-Riltzi quarter. 
It is evident from the experimental data that upon activation with H C I 
(15% concentration), the sorbent from the village of Telerig, district of Tolbuhin, 
shows the optimal sorption properties. Upon activation with sulphuric acid 
(2.5%), the best results are obtained with the sorbent from Gen. 
Toshevo. As regards activation with nitric acid, the best sorption pro-
ч 
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perties are recorded with the sorbent from Silistra MC-27 (at activation with 
10% H N 0 3 ) . In general outline, the optimal results are obtained at compa­
ratively low concentrations of the activating acids which proves economi­
cally profitable. 
There is no doubt that during acid activation of natural mineral sorbents 
a number of factors assume an important role, one of them being the nature 
of the acid with which activation is conducted. The basic factors include also 
T a b l e 1 
DL-Ser ine Sorption from 5 mill Solution over HCI Acid Activated Sorbents 
in mM/g Sorbent 
H O concentration 
in % No. 1 j No. 2 
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0.95 ! 1.2 
2.20 0.60 
1.25 i 2.00 
0.75 ! 1.35 
0.60 1 1.75 
0.15 i 1.20 
0.00 j 0.95 
i 
0.6 0.85 
1.55 1 0.80 
1.75 1 2.00 
1.85 i 2.45 
2.45 ! 0.85 
0.95 j 0.85 























T a b l e 2 
D L - S e r i n e Sorption from 5 mM Solution over H0SO4 Activated Sorbents 
in mM/g Sorbent 
MaSO* concentration 
in % No. 1 No. 2 No. 3 J No. 4 
i 

























































T a b l e 3 
D L - S E R I N E Sorption from 5 mM Solution over HNG : . Activated Sorbents 
in mM/g Sorbent 
H N O 3 concentration 





























































T a b l e 4 
DL-Ser ine Sorption from 10 mM Solution over H C L Activated Sorben<s 
in m M i g Sorbent 
T a b l e 5 
DL-Ser ine Sorption from 10 mM Solution over H 2 S O i Activated Sorbcnts 
in mM/g Sorbent 



























































T a b l e 6 
DL-Ser ine Sorption from 10 mM Solution over H N 0 3 Activated 
Sorbents in mM/g Sorbent 
UNO-, concentration 






































2.60 j 4.75 
6.20 5.00 
6.25 j 3.50 
5.00 5.15 
5.65 1 3.10 
5.15 4.30 








the nature of the sorbent, its structure, temperature, duration of the activa 
tion process and the like. From economical point of view, it should be accep­
ted that in larger scales it is rather expedient to perform activation with sul­
phuric acid for those of the sorbents, displaying a good sorptional capacity 
upon activation with this particular acid. Using nitric acid in the latter case 
would entail a number of technical difficulties owing to the peculiar nature 
of this acid. 
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И З У Ч Е Н И Е В О З М О Ж Н О С Т Е Й С О Р Б Ц И И D L - С Е Р И Н А 
Н А А К Т И В И Р О В А Н Н Ы Е П Р И Р О Д Н Ы Е 
М И Н Е Р А Л Ь Н Ы Е С О Р Б Е Н Т Ы 
В л. Лесин нов, Г. Йовков 
Р Е З Ю М Е 
Исследована возможность сорбции синтетического DL-серина на кис" 
лотно активированные природные сорбенты из Северовосточной Болгарии . 
Исследованы природные минеральные сорбенты из города Силистры — мо­
торные зонды № 4 и 27, города Балчика, города Ген. Тошево, села Бака-
лово — Толбухинското округа, села Телериг — Толбухенского округа и 
города Тулбухин, кв. Рилци. Сорбенты активированы Н О , H 2 S 0 4 и H N 0 3 , 
в концентрациях 2, 5, 10, 15, 20 и 25%. 
Сорбция проведена при статических условиях 5 и 10 миллимолляр-
ными растворами DL-серина. Количество серина определено —фотометри­
чески по собственной методике при Х = 530 [г. Полученные результаты от­
ражены в шести таблицах. 
Установлено, что лучшие результаты получены при изпользовании 
сорбента из. с. Телериг— Толбухинското округа, после активирования 
1,5% H C I , из города Ген. Тошево — после активирования 2,5% H 2 S 0 4 и 
из города Силистры МС-27 — после активирования 10% H N 0 3 . Считается, 
что с экономической точки зрения следует предпочитать активирование H 2 S 0 4 
Технически более выгодной является азотная кислота, а соляная кислота 
занимает промежуточное положение. 
